New physiological effects of the incretin hormones GLP-1 and GIP.
With approximately 400 million people worldwide today being obese, we are facing a major public health problem due to the increasing prevalence of the related comorbidities such as type 2 diabetes, hypertension and coronary heart disease. To date, pharmacological treatment of obesity has been largely unsuccessful, only achieving modest and short-lasting reductions in body weight and with adverse effects. Scientific interest in recent years has concentrated on both the secretion and function of the incretin hormones, GLP-1 and GIP, and their suitability as new target drugs. The potential of GLP-1 to reduce gastric emptying, appetite and food intake makes it an attractive tool in the fight against obesity and several companies are developing weight lowering drugs based on GLP-1. Currently, it is not known whether the inhibiting effects of GLP-1 on gastric emptying, appetite and food intake are directly mediated by GLP-1, or if the effects are secondary to the robust insulin responses, and thereby amylin responses, elicited by GLP-1. The first study aimed to further elucidate the mechanisms of these effects in order to strengthen the development of anti-diabetic drugs with potential weight lowering capabilities. We found that GLP-1 mediates its effect on gastrointestinal motility, appetite, food intake and glucagon secretion directly and thereby in an amylin-independent fashion. In vitro and animal studies indicate that GIP exerts direct effects on adipose tissue and lipid metabolism, promoting fat deposition. Due to its therapeutic potential in obesity treatment, a rapidly increasing number of functional studies are investigating effects of acute and chronic loss of GIP signaling in glucose and lipid homeostasis. However, the physiological significance of GIP as a regulator of lipid metabolism in humans remains unclear. In the second study, we investigated the effects of GIP on the removal rate of plasma TAG and FFA concentrations, which were increased after either a mixed meal or infusion of Intralipid and insulin. Under these experimental conditions, we were not able to demonstrate any effects of GIP on the removal rate of either chylomicron-TAG or Intralipid-derived TAG concentrations. However, we found evidence for enhanced FFA re-esterification under conditions with combined high GIP and insulin concentrations. Based on findings from this study, the third study was designed to evaluate the direct effects of GIP on regional adipose tissue and splanchnic metabolism. Regional net substrate fluxes across the subcutaneous, abdominal adipose tissue and the splanchnic tissues were examined by direct measurements of arterio-venous concentration differences of various metabolites in combination with regional blood flow measurements (Fick's principle). GIP in combination with hyperinsulinemia and hyperglycemia increased blood flow, glucose uptake, and FFA re-esterification, resulting in increased TAG deposition in abdominal, subcutaneous adipose tissue. Finally, it was not possible to demonstrate any effect of GIP per se on net lipid metabolism in the splanchnic area either during fasting conditions or in combination with hyperinsulinemia and hyperglycemia.